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Abstract 

Background: Energy excess, low fruit and vegetable intake and other suboptimal dietary habits contribute to an 
increased poor health and the burden of disease in males. However the best way to engage males into nutrition 
programs remains unclear. This review provides a critical evaluation of the nature and effectiveness of nutrition 
interventions that target the adult male population. 

Methods: A search for full-text publications was conducted using The Cochrane Library; Web of Science; SCOPUS; 
MEDLINE and CINAHL. Studies were included if 1) published from January 1990 to August 201 1 and 2) male only 
studies (>18 years) or 3) where males contributed to >90% of the active cohort. A study must have described, (i) a 
significant change (p<0.05) over time in an objective measure of body weight, expressed in kilograms (kg) OR Body 
Mass Index (BMI) OR (ii) at least one significant change (p<0.05) in a dietary intake measure to qualify as effective. 
To identify emerging patterns within the research a descriptive process was used. 

Results: Nine studies were included. Sample sizes ranged from 53 to 5042 male participants, with study durations 
ranging from 12 weeks to 24 months. Overlap was seen with eight of the nine studies including a weight 
management component whilst six studies focused on achieving changes in dietary intake patterns relating to 
modifications of fruit, vegetable, dairy and total fat intakes and three studies primarily focused on achieving weight 
loss through caloric restriction. Intervention effectiveness was identified for seven of the nine studies. Five studies 
reported significant positive changes in weight (kg) and/or BMI (kg/m 2 ) changes (p<0.05). Four studies had 
effective interventions (p<0.05) targeting determinants of dietary intake and dietary behaviours and/or nutritional 
intake. 

Intervention features, which appeared to be associated with better outcomes, include the delivery of quantitative 
information on diet and the use of self-monitoring and tailored feedback. 

Conclusion: Uncertainty remains as to the features of successful nutrition interventions for males due to limited 
details provided for nutrition intervention protocols, variability in mode of delivery and comparisons between 
delivery modes as well as content of information provided to participants between studies. This review offers 
knowledge to guide researchers in making informed decisions on how to best utilise resources in interventions to 
engage adult males while highlighting the need for improved reporting of intervention protocols. 
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Introduction 

In terms of dietary behaviours, males are less likely to 
meet the recommended intakes of fruit and vegetables 
compared to women [1-5]. According to the 'Health of 
Australia's Males' report [1] 68% of Australian males are 
classified as overweight or obese [1,6]. 

Despite males having a shorter life expectancy [1,7] and 
being more susceptible to the medical consequences of 
chronic disease compared to their female counterparts 
[2,8], participation in preventive health services are lower 
amongst males [1,2]. Based on current literature, males are 
less likely to attend face-to-face dietary counselling sessions 
and tend to be more apprehensive of health-related initia- 
tives, media advertising campaigns, and scientific studies 
on healthy eating [9]. "Healthy eating" messages are pre- 
sented by a range of media sources, especially internet- 
based media, which can provide contradictory nutritional 
messages to readers or messages based on evidence with 
unknown scientific quality [2]. For males, who most often 
do not seek professional consultation [1,2,10], this can lead 
to self-monitoring of their current health status based on 
instinctive assumptions from questionable evidence or 
utilising uninformed partners and friends as a source of ad- 
vice regarding diet and lifestyle behaviour changes [1,2,10]. 
A lack of willpower, motivation [11-14] and time [9,15,16] 
has also been identified by men as the primary barriers that 
hinder the adoption of healthy dietary behaviours. 

Despite research recognising that poor dietary patterns, 
such as low fruit and vegetable intake and energy excess, 
as being associated with a greater risk of developing non 
communicable diseases including diabetes mellitus, heart 
disease and some cancers [4,6-8], scientific literature spe- 
cific to lifestyle programs that effectively target engage- 
ment by males, however, is very limited. A recent review 
by Pagoto and collegues [17] noted that only 5% of life- 
style intervention studies targeting weight loss were exclu- 
sive to males compared to 32% exclusively targeting 
females [17]. With recent publications identifying males as 
a hard-to-reach population and at greater risk of prema- 
ture death compared to females, interventions should 
consider appropriate strategies to engage males in improv- 
ing lifestyle and behaviour outcomes [1,2,8]. 

Therefore the purpose of this review is to provide a 
critical evaluation of the nature and effectiveness of nu- 
trition interventions that target the male population. 
Also to identify strategies that are likely to be effective 
in improving program engagement by adult males. 

Methods 

Literature search 

An individualised search for full-text publications was 
conducted using the following electronic databases: The 
Cochrane Library; Web of Science; SCOPUS; MEDLINE 
and CINAHL. Reference lists of retrieved articles and 



other relevant systematic reviews [18-20] were also 
reviewed. The following search terms were used: men OR 
male; diet OR nutrition OR dietary intake; lifestyle; inter- 
vention OR program; fruit and vegetable intake. The 
search was limited to the adult population (over 18 years 
of age). Two reviewers independently assessed studies 
identified in the search for relevance from the title, ab- 
stract and key words. Those meeting the inclusion criteria 
were retrieved and further assessed for relevance. In the 
event where agreement was not met for studies inclusion/ 
exclusion a third reviewer was engaged. 

Study inclusion criteria 

To identify the most effective strategies for improving nu- 
trition and supporting lifestyle risk modification in adult 
males, this review considers and reports outcomes from 
studies that have delivered lifestyle interventions aimed at 
improving dietary intake and/or behaviour in adult males. 
Nutrition research has grown significandy over time, and 
more recently to encompass web-based intervention mo- 
dalities. To ensure relevant current technology and inter- 
vention design, dates of publication were restricted to 
January 1990 to August 2011. 

Publications were selected for this review if they met 
the following criteria: 

(i) included adult males only, OR both males and 
females where data on male participants was 
reported exclusively AND 

(ii) intervention delivered assessed changes in weight 
and dietary intakes and/or dietary behaviours as a 
primary or secondary outcome. 

Studies were excluded if: 

(i) participants recruited had special dietary 
requirements and dietary interventions targeted 
these conditions (e.g. diverticular disease; diabetes, 
heart disease; renal disease; all types of cancers and 
gastrointestinal disorders) AND 

(ii) if studies examined the effect of different diets on 
weight loss only. 

Randomised Control Trials (RCT) with appropriate con- 
trol group comparisons were the priority for inclusion; 
quasi-experimental trials (non random allocation) with a 
comparison group were also considered. If multiple publi- 
cations presented data from the same population in the 
same intervention study, only the most relevant pub- 
lication was included. Although priority was given to 
nutrition-based interventions, due to the limited body of 
literature available on nutrition only in males, studies that 
investigated nutrition in combination with physical activity 
were also included in the review. Combined studies were 
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excluded in situations where limited data was reported on 
dietary intake and/or dietary behaviour in combination 
with physical activity. During the review process a consen- 
sus was drawn to include RCT's where males contributed 
> 90% of the active cohort and where studies provided sub- 
stantial insight to nutrition intervention design. 

Data extraction 

Data from the included studies, such as methodological 
quality, intervention and intervention comparison details 
were independently extracted and quality graded by two 
reviewers. 

Methodological quality of each study reviewed was 
scored using the McMasters University quality assessment 
tool for quantitative studies developed by the Effective 
Public Health Practice Project quality assessment tool [21] 
. Factors assessed and rated were: selection bias, study 
design, confounders, blinding, data collection methods 
and withdrawals/drop-outs. A standardised dictionary 
developed for the Effective Public Health Practice Project 
quality assessment tool, was used to classify the factors as 
strong, moderate or weak (see Table 1). 

Individual ratings contributed to a global rating for 
each study assigning a weak (where 2 or more factors 
were rated as WEAK); moderate (where less than 4 fac- 
tors were rated as STRONG and one WEAK rating) and 
strong (where 4 or more factors were rated as STRONG 
with NO WEAK ratings). In the event of a discrepancy 
in interpretation of the findings, all queries were 
resolved through discussion amongst authors during the 
review process. 

To determine intervention effectiveness, a study must 
have described, (i) a significant change over the inter- 
vention period (p<0.05) in an objective measure of body 
weight, expressed in kilograms (kg) AND/OR Body Mass 
Index (BMI) expressed as kilograms per metre squared 
(Kg/m 2 ) in studies with prescribed caloric restriction OR 



(ii) at least one significant change (p<0.05) in a dietary 
intake measure including, fruit and vegetable, total en- 
ergy and total fat intakes. 

Results 

Results of search strategy 

Individual data-base searches resulted in 1381 titles and 
abstracts being identified for this review. Duplicate arti- 
cles and those that did not meet the specified inclusion 
criteria, within the title or abstract were removed, leav- 
ing a total of 89 publications for consideration. Of these, 
18 were review articles and 71 intervention studies. Full 
text articles were retrieved and assessed against the inclu- 
sion criteria. Of the 71 intervention studies, nine met the 
inclusion criteria for this review (Tables 2 and 3). The ma- 
jority of the studies excluded from this review included 
both male and female participants where data was unable 
to be extracted for males exclusively. All studies targeted 
overweight and obese males (BMI >25 kg/m ) with one 
study [10] reporting mean baseline BMI <25 kgm . Of the 
nine studies, eight were RCTs [3,22-28] and one was 
quasi-experimental [10]. Four (40%) of the included stud- 
ies were based solely on nutrition interventions in males 
[3,25,27,28] whilst the remainder combined nutrition and 
physical activity interventions [10,22-24,26]. All but one 
study [2] included male participants only. A consensus 
between the primary and co-authors resulted in this study 
being included. The basis for its inclusion being that 97% 
of the participants in the study were male and outcome 
measures were commensurate with the inclusion criteria. 

Description of included studies and participants 

A total of 6,167 overweight/obese males were repre- 
sented in these nine studies. Sample sizes of the included 
studies ranged from 53 to 5,042 male participants 
and were aged 18 years and over. Studies were based in 
Australia [3,18,23,24,26], Belgium [27], Japan [10], 



Table 1 Effective Public Health Practice Project Quality Assessment Components and Ratings 



Components 


Strong 


Moderate 


Weak 


Selection Bias 


Very Likely to be representative of the target 
population and greater than 80% 
participation rate 


Somewhat likely to pre representative of 
the target population and 60-79% 
participation rate 


All other responses or not stated 


Design 


RCT or CCT 


Cohort analytic, case control, cohort or 
an interrupted time series 


All other designs of design not stated 


Confounders 


Controlled for at least 80% of confounders 


Controlled for at least 60-79% of 
confounders 


Confounders not controlled for or not 
stated 



Blinding " Blinding on outcome assessor and study Blinding of either outcome assessor or Outcome assessor and study participants 
participants to intervention status and/or study participants are aware of intervention status and/or 

research question research question 



Data 

collection 
methods 


Tools are valid and reliable 


Tools are valid but reliability not 
described 


No evidenced of validity or reliability 


Withdrawals 
and dropouts 


Follow-up rate of >80% of participants 


Follow-up rate of 60-79% of participants 


Follow-up rate of <60% of participants or 
withdrawals and dropouts not described 
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Table 2 Summary of selected intervention studies 



Study 



Participants Measures 



Comparisons 



Intervention/s 



Comparison 



Duration 



Outcomes 



Arao et al. 
(2007) Non- 
randomised 
Control trial 



Japan 



• 1 77 men 

with risk 
factors for 
chronic 
disease 



• Wt 68.3 kg 
(+/- 10.1) 



Booth et al. 
(2008) 



• 54 free- 
living, 
overweight 
or obese 
males 



Primary: 



• leisure time 

exercise 

energy 

expenditure 

(LEEE) 



• Ht 1 66.2 cm 
(+/-6.1) 



■ Secondary: 



■ 40-59 years • V0 2i 



• Intake of fats, 

fruits and 

vegetables 

assessed by 

FFQ). 

■BMI 



• Blood 
glucose 



• Lipid 

parameters 

Primary: 



Intervention - LiSM-PAN 
Group (individual counselling 
based on stages of change 
and environmental and social 
support, work- and home- 
based) 



• Individual counselling: 6 
month program based on 
stages of change. 1 5 mins of 
one-on-onecounselling on 
PA and dietary goals. PA goal 
was specific number of 
steps/day based on stage of 
change. Those already active/ 
maintaining given additional 
PA goals. Structured 
counselling given by trained 
professionals 

■ Environmental and social 
support: walking course and 
exercise facilities installed at 
workplace, caloric content of 
lunch menu displayed at 
workplace cafe, providing 
better nutrition through 
consultation with cafe 
manger. 

• Increasing support from 
family/at home by 
encouraging participants to 
discuss health and strategies 
to improve health with 
family, men asked to 
participate in PA with family/ 
spouse, spouse given printed 
materials on healthy diet/ 
cooking 



Control group (Standard 
Conventional Healthcare 
(SCH)) 



• Generic printed materials 
on exercise, diet and 
cooking provided 



WELL intervention (Weight- 
loss; exercise; lower blood 
pressure and longevity 
intervention group) delivered 
face to face + 22 telephone 
calls by trained research staff 
overseen by dietician 



6 mths 



• no counselling nor 
environmental/social 
support 



• Participants given written 
feedback and 
recommendations from 
results of medical check-up 
and baseline data. 



Occupational nurse 
encouraged participants to 
follow recommendations 



Low Fat group (Based on 
the healthy weight guide 
by the National Heart 
Foundation (2002) - no 
prescribed food volume 
given) and delivered face 
to face + 2 telephone calls 



12 wks 



• LiSM PAN group: showed 
significant positive changes 
in leisure time exercise 
energy expenditure (LEEE) 
(mean inter-group 
difference: 400.6 kcal/week, 
95% CI: 126.1, 675.0 kcal/ 
week). 

• No mean inter-group 
differences reported for 
dietary habits. (p= 0.432) 



• No significant between 
group difference in 
changes in dietary fat; fruit 
and vegetables intakes 
(0.071-0.238) 



• Greater decreases in BMI, 
SBP, LDL in intervention vs. 
control. [<0.001] 



■ Compliance 



• Retention rate for LiSM- 
PAN group program = 
95.2%. 

• average rate of 
compliance was 97.1% in 
monthly counselling 

• average achievements of 
basic target were 86.7% for 
self-monitoring on the 
walking steps and 54.7% 
for controlling dietary 
targeted activities 



Overall: 
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Table 2 Summary of selected intervention studies (Continued) 



Randomised 
controlled 
trial 



/lean age 
! years 



Australia 



Braekman et • 638 middle 

al (1999) aged men 

Randomised • Mean age 

controlled trial 43.7 (+A6.6) 
(4 worksites 
randomised) 



Belgium 



• Mean BMI 
26.5 kg/m 2 



• Changes in 
dietary intake 
of: i) fruit, ii) 
vegetables, iii) 
dairy) 



• Other 
measures 



• BP (taken 
daily by 
volunteer) 



• Weight 
(taken at each 
face-to-face 
visit) 

• Height - 
baseline 



• BMI 

Primary: 

• Dietary Habits 
(24 hr food 
record) 



■ Serum 
Lipid levels 



• Secondary: 



• (Self 

administered 
Health 

Questionnaire 
(smoking; PAL 
and medica 
history) 

• Nutrition 
knowledge 
(10-item 
questionnaire) 

• WHR 



• Print based material 
provided on DASH diet with 
a weight loss focus. 



• Daily targets set: 
Participants required to 
consume at least 4 serves of 
vegetables, at least 4 serves 
of fruit, at least 3 serves of 
dairy and a maximum of 4 
serves (4tspn) MUFA. 

■ Weekly targets set: 
Participants required to 
consume 4 serves of nuts 
and seeds, at least 3 serves of 
fish, 1 serve of legumes, max 
2 serves of red meat. 

• No restriction on rice/pasta/ 
wholegrain bread and lower- 
salt cereals as long as they 
were consuming the volume 
of other foods listed above. 

• Self monitoring through 3- 
day food diaries completed 
weekly -each day for 3 
consecutive days. Diaries 
reviewed by study staff. 

Low-Fat Dietary 
Intervention 

• Participants informed of 
baseline screening measures 
at 2 weeks through 
individual counselling session 
and informed of personal risk 
factor profiles 



• Mass media used within 
Intervention sites to stress 
the link between Cholesterol 
and heart disease and the 
role of a low fat diet. 

■ Poster displays and leaflets 
providing strategies on how 
to reduce dietary fat 
provided at intervention sites 

■ Video outlining importance 
of reducing blood 
cholesterol by reducing 
dietary fat intake presented 
with question and answer 
time at a worksite safety 
meeting 

■ Participants offered several 
non-compulsory dietician-led 
2 hour dietary group 
education sessions at the 
worksite out of work hours 

• Summary newsletter 
provided at the end of the 



by trained research staff 
overseen by dietician 

• Generalised written 
information in the booklet 
recommended: a) limit high 
and full-fat foods, b) 
consume more fruit, 
vegetables and other plant 
based products, c) 
consume fish and legumes 
at least twice a week. 

• Other recommendations: 
limit high fat foods, choose 
low fat or reduced fat 
products, and use a variety 
of plant based oils for 
cooking. 

• Self monitoring through 
3-day food diaries 
completed weekly - each 
day for 3 consecutive days. 
Diaries reviewed 



retention rate 



Control sites (no access to 
support) 

• Provided written 
summary of risk factor 
profile with nil dietary 
education/information 
provided. Exception for 
those with abnormal 
values who were referred 
to their GP. 



3 mths 



• No Difference in mean 
weight loss between 
groups 5-6% of TBW lost. 



• WELL diet achieved a 
greater Fruit; Vegetable 
and Dairy intake compared 
to LG Diet group measured 
by food group diaries 
(p<0.01) 

• (-7.6 7.7 mmHg SBP and 
-5.44.9 mmHg DBP) than 
LF group (-2.1 6.4 mmHg 
SBP and 

• 1.0 4.1 mmHg DBP 
(difference in BP change 
between groups 

P = 0.001). 



• 82% retention rate at 
3 months 

• Significant reduction in 
total energy and total fat 
intake in the intervention 
group (p<0.05) but no 
difference for percent of 
energy from types of fat. 



• Intervention group 
increased protein and 
carbohydrate more than 
the control (p<0.05) 

• BMI increased by 0.3 kg/m 2 
in the intervention group 
vs. controls (p<0.001) 

• Nutrition knowledge 
significantly greater in the 
intervention groups 
(p<0.001) No significant 
effect for total cholesterol 
between groups 

• HDL cholesterol increased 
in the control group 
compared to intervention 
group (p<0.001) 
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Table 2 Summary of selected intervention studies (Continued) 



Leslie et al. 
(2002) 



Randomised 

controlled 

trial 

United 
Kingdom 



• 122 

overweight/ 
obese males 



• BMI 

Primary 



study to reinforce dietary 
messages 

Energy Deficit diet (ED) 
(a 2512 kJ (600 kcal deficit) 
with individualized energy 
prescriptions 



18-55 years ■ Weight loss LED with meat 



■ Weight loss 2. ED no meat 
maintenance 



Generalised low calorie 
diet (6279 kJ=1 500 kcal) 



3. GLC (general low calorie) 
meat 



4. GLC no meat 



• Secondary All attended initial dietary consult (60 minute) delivered by 

dietician and face-to-face reviews every 2 weeks for 20 
minutes for first 12 weeks. 

All groups underwent 12 weeks weight loss followed by 

12 week maintenance phase 

All contacted by email at 2 week intervals and self 

reported anthropometric and dietary information 

requested. 

• Lipids 
(plasma) 

• Dietary Habits 



24 wks 
(1 2 wks 
intervention 
+ 12 wk 
maintenance) 



• Weight loss significant in 
both ED and GLC groups 
but no difference between 
groups in weight loss or 
maintenance. 

• No effect of meat vs no 
meat on weight loss or 
biochemical measure 
between groups 

• Significantly more 
attrition from the GLC 
group than the ED group. 

• 69% Retention at 
24 weeks. 



Note: BMI= Body Mass Index; WC = Waist Circumference; BP = blood pressure, FFQ = Food Frequency Questionnaire, LEEE = leisure time exercise energy 
expenditure; WHR = Waist to hip ratio. 



United Kingdom [25] and the United States of America 
[28]. Six studies were worksite interventions [10,24-28] 
and three were community-based interventions [3,22,23] 
of which two involved family members [22,23]. Study 
duration ranged from 12 weeks to 24 months, of 
these seven were considered short-term (<6 months) 
[3,10,22-25,27] and two long-term (>6 months) [26,28]. 

Eight studies observed weight changes [3,10,22-27], 
three studies [22,25,26] had the primary aim of achieving 
weight loss through caloric restriction whilst five studies 
[3,10,24,26-28] focused on achieving changes in dietary 
intake patterns relating to modifications in fruit, vege- 
table, dairy and total fat intakes. Four studies reported 
the social cognitive theory as supporting the intervention 
[22-24,28]. 

The characteristics of each study including partici- 
pants, the intervention, comparison, duration and out- 
comes that reported changes in dietary behaviours and/ 
or weight changes were stratified. Additional features of 
the intervention were further tabulated by personnel 
delivering the intervention (e.g. dietician), mode of deliv- 
ery (e.g. print, internet or face-face) and form of nutri- 
tion information provided (e.g. generic or tailored). 

Personnel 

Interventions were dietician-led [3,25,27] dietician and 
exercise physiologist-led (sex not defined) [26] male 
researcher-led [22-24] or researcher-led (sex non- 
defined) [10,29]. 



Quality of included studies 

Assessment of study quality identified four studies as 
having a strong quality rating [10,22,24,26], four rated as 
moderate [3,23,25,28] and one rated as weak [27]. Qual- 
ity Assessment results can be seen in Table 4. 

Those that were rated moderate and weak performed 
poorly in the quality assessment criteria for selection bias, 
confounders and data collection methods. Study designs 
differed substantially in the nature of the interventions and 
the nature of the control group. For example, some studies 
compared the intervention to a wait-listed, no intervention 
control group [23,24,27,28] whilst others compared two 
different forms of intervention [3,10,22,25,26]. Several 
modes of delivery within studies were common such as 
combining print-based materials (n=8) [10,22-24,26-29], 
face-to-face (n=9) [3,10,22-29], or phone counselling (n=2) 
[3,28] and use of internet-based tools (n=3) [23-25]. 

Intervention effectiveness 

Intervention 'effectiveness! as defined previously, was found 
for seven of the nine studies and is shown in Table 5. Five 
effective studies were in the worksite setting [10,24,26-28] 
and two were community based [3,23]. One community 
study focussed on overweight males and their primary 
school aged children [23]. Four studies reported using 
a theoretical basis for the intervention utilising social 
cognitive theories and readiness to change models 
[10,23,24,28]. The duration of study interventions were 
short-term, 12 weeks to six-months [3,23,24,27] and 
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Table 3 Features of study interventions by setting, personnel, mode of delivery and form of nutrition information 



Study 




Length of 
intervention 


Personnel administering delivery 




Mode of delivery 




Form of Nutrition 
Information 




Setting 


Short-term 
(<6 mths) 

Long-term 
\>o minsj 


Researcher Dietician 


Exercise 
Physiologist 


Face- 
to- 
Face 


Group 


Phone 


Internet 


Print 


Prescriptive Generic 
/ Tailored 


Arao etal 

(2007) 

Japan 


Worksite 


Short-term 


V 

Not 
defined 




V 








V 


V V 


Booth et al. 

(2008) 

Australia 


Community 


Short-term 


V V 

not defined . r . , 
defined 




V 




V 






V V 


Braeckman 
et al. (1999) 
Belgium 


Worksite 


Short-term 


V 

not 
defined 




V 


V 






V 


V 


Leslie et al. 
(2002) 
United 
Kingdom 


Worksite 


Short-term 


V 

defined 




V 






V 




V 


IVIUI Ljd II c L.d I 

(2011b) 

Australia 

(POWER) 


v VUI hoi Ltr 


J I IUI L Lfcrl I II 


V 

Male 




V 






V 


V 


V 


l\/lnrri3 n 
i v iui y a i i 

et al. (2009, 
2011c), 
Collins et 
al 2011 
Australia 
(SHED-IT) 


rnmm initv 
v^UI 111 I IUI HLy 

(Family) 


^hnrt-tprm 

J)\ IUI L LCI I I I 


V 

iviaie 




V 








V 


V 


Morgan 
etal. (2011a) 
Australia 
(HDHK) 


Community 
(Family) 


Short-term 


V 

Male 




V 


V 




V 


V 


V 


Pritchard 
et al. (1997 
Australia 


Worksite 


Long-term 


V 

not 
defined 


V 

not defined 


V 








V 




Tilley et al. 
(1999, 1997) 
USA 


Worksite 


Long-term 


V 

Not 
defined 




V 


V 


V 




V 


V 



Table 4 Quality assessment results against the Effective Public Health Practice Project Quality Assessment Tool for all 
included studies 



Author/Date 


Selection 
Bias 


Design 


Confounders 


Blinding 


Data Collection 
Methods 


Withdrawals/ 
Dropouts 


Global 
ratings 


Arao et al. (2007) 


Moderate 


Strong 


Strong 


Moderate 


Strong 


Strong 


Strong 


Booth et al. (2008) 


Moderate 


Strong 


Moderate 


Moderate 


Strong 


Moderate 


Moderate 


Braekman et al. (1999) 


Weak 


Moderate 


Moderate 


Weak 


Moderate 


Moderate 


Weak 


Leslie et al. (2002) 


Strong 


Strong 


Moderate 


Strong 


Moderate 


Moderate 


Moderate 


Morgan (2009, 2011c) 
SHED-IT 


Moderate 


Strong 


Strong 


Moderate 


Strong 


strong 


Strong 


Morgan et al. (2011a) HDHK 


Moderate 


Strong 


Moderate 


Weak 


Strong 


strong 


Moderate 


Morgan et al. (201 1b) 
POWER 


Moderate 


Strong 


Moderate 


Moderate 


Strong 


Strong 


Moderate 


Pritchard et al. (1997) 


Strong 


Strong 


Moderate 


Moderate 


Strong 


Strong 


Strong 


Tilley et al. (1999, 1997) 


Strong 


Strong 


Moderate 


Weak 


Moderate 


Moderate 


Moderate 
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long-term 12-24 months [26,28]. Interventions targeted 
nutritional intake and dietary behaviours [3,27,28] and 
dietary intake in combination with physical activity 
[10,23-25]. Pritchard et al. was the only study that com- 
pared weight loss through caloric restriction against 
weight loss through exercise only to a control group 
whereby participants attended weight monitoring sessions 
only [26]. 

Effectiveness of interventions aiming to achieve weight 
loss 

Of the effective interventions, four studies [10,23,24,26] 
reported significant positive changes in weight (kg) and/ 
or BMI (kg/m 2 ) changes (p <0.05). Study sample sizes 
ranged from 53 to 177. 

Two studies involved internet usage [23,24] including 
the use of a commercially available self-monitoring tool 
in combination with face-to-face group interaction 
[23,24] and an independent study website [24]. All 
other studies provided face-to-face, individual interven- 
tion delivery [10,23,26]. All studies used combinations 
of nutrition and physical activity strategies to promote 
weight-loss [10,23,24,26] and two used caloric restric- 
tion through personalised low-fat dietary plans aimed 
at reducing baseline intake by 500kcal per day [23,26]. 
Other nutrition strategies included reduction of total 
fat intake, portion serves and building awareness of tar- 
gets for healthier eating practices [10,23,24,26]. 

Effectiveness of interventions aiming to achieve change 
in dietary intake and food behaviours 

There were four effective interventions (p <0.05) targeting 
determinants of dietary intake and dietary behaviours and/ 
or nutritional intake [3,24,27,28]. Study sample sizes 
ranged from 53 to 5042. One study included single face- 
to-face interaction, use of a commercially available self- 
monitoring tool and access as needed to an independent 
study website [23]. Other modes of delivery included 
multiple face-to-face interactions combined with phone 
support [3] or non-compulsory group education sessions 
[27]. Tilley et al. conducted a long-term study, duration of 
2 years, incorporating multiple group face-to-face interac- 
tions with phone support [28]. A range of dietary beha- 
viours were targeted, most commonly a combination of 
total fat reduction and increasing daily fruit and vegetable 
intake [3,27,28], dietary patterns and/or nutrition know- 
ledge [3,24,27]. 

Mode of intervention delivery 
Group-based delivery 

Three group-based intervention studies were included 
in this review [23,27,28]. All three delivered face-to-face 
group sessions and print-based materials in a group-based 
setting to convey information on healthy eating [27,28] and 



physical activity [23]. One of these studies included tele- 
phone delivery of motivational tips and feedback on diet 
quality during the intervention [28]. Two studies were 
worksite interventions [27,28] and one study accessed 
families in the community [23]. Interventions were 
dietician-led (sex non-defined) [27], male researcher-led 
[23] or researcher- led (sex non-defined) [28]. The 
"Healthy Dads, Healthy Kids" study included the use of 
a publically available website, CalorieKing , for self- 
monitoring dietary intake and physical activity habits. 
Fifty-three obese males (mean age 40.6 +/- 7.1 years) 
and their primary school aged children (n=71) partici- 
pated in the study which compared a structured, 8 week 
face-to-face group program known as the "Healthy Dads, 
Healthy Kids" program, against a wait-list control group 
[23]. The program followed the constructs of Social 
Cognitive Theory and Family Systems Theory and deliv- 
ered dietary information based on the Australian Guide 
to Healthy Eating's recommended daily intakes, meal 
planning, food label reading and goal setting in addition 
to physical activity messages [23]. There was a signifi- 
cant between-group difference in weight loss at 6 
months (7.6 kg vs 0.0 kg, P<0.001 for treatment effect), 
and a significant correlation was identified between per- 
centage weight loss and number of diet entries, daily 
physical activity entries and weekly weight check-ins. 
There was no measurable effect for changes in total en- 
ergy and dietary intake [23]. The authors noted that tar- 
geting fathers for lifestyle interventions improved the 
health behaviours of their children [23]. 

The worksite interventions included greater numbers 
of participants (n=638) [27], (n=5,042) [28] compared to 
the community run intervention (n=53) [23]. The study 
by Braeckman and colleagues [27] recruited 638 males 
(mean age 43.7 +/- 6.6) from 4 worksites to participate in 
the study comparing a 3-month generic low-fat dietary 
intervention with control group sites, where no dietary edu- 
cation or information was provided [27]. The intervention 
sites were exposed to a range of media, including posters, 
leaflets, newsletters and videos outlining the importance of 
a low-fat diet in reducing the risk of heart disease and pro- 
vided optional 2-hour dietician-led dietary group education 
sessions which were run out of business hours [27]. At 3 
months there was a significant between-group difference 
for total energy and total fat, with the intervention 
groups reporting a reduction of 8.6% and 7.2% respect- 
ively (p<0.05) and a significant improvement of 44.5% in 
nutrition knowledge (p<0.001) [28]. Body mass index 
(BMI) for the intervention group increased by 0.3 kg/m 2 
compared to the control group and the authors suggest 
an increase in BMI was observed in the intervention 
group as a result of participants overeating "healthier" 
foods and under-reporting post intervention dietary 
intakes [27].' There was no measurable effect for percent 
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Table 5 Dietary evaluation summary of interventions to improve Men's nutritional and weight-loss outcomes - 
Effectiveness table 



Study 


Weight status/lipid studies/ 
BP 


Nutritional determinants 


Nutrition Intake 


Intervention 
Effectiveness 


Arao et al. 
(2007) 


BMI 


/ 


Dietary control 


X 


Fat intake (serves) x 


YES 




Lipid studies 


/ 






Fruit intake (serves) x 






Blood Pressure 
(mmHg) 


/ 






Vegetable intake (serves) x 






Blood glucose 


J 










Booth et al. 
(2008) 


Body Weight 
(kg) 


X 






Fat intake (serves) J 


YES 




BMI 


X 






Fruit intake (serves) J 






Blood Pressure 
(mmHg) 


/ 






Dairy intake (serves) J 




Braekman et al. 

(1999) 


BMI 


X 


Nutrition knowledge 


✓ 


Total Energy and ■/ 
macronutrient intake 


YES 




Lipid studies 
(HDL) 


/ 










Les ie et al. 
(2002) 


Height (cm) 


X 


Dietary practices 
monitored through 
dietary 


X 


Total energy intake x 


NO 




Body Weight 
(kg) 


X 


targets monitor 










Waist 

Circumference 
(cm) 


X 












Lipid studies 


X 










Morgan (2009, 
201 1c) SHED-IT 


Body Weight 
(kg) 


X 


Dietary knowledge 
and belief cognitions 


X 


Total energy intake x 


NO 




BMI 


X 


Quality of Life & 
general health 
measures 


X 








WC (CM) 


X 


Frequency of take- 
away food 
consumption 


X 








BP (mmHg) 


X 


& eating while 
watching TV 








Morgan et al. 
(201 1a) HDHK 


rfsthprcl 

Weight (kg) 


/ 


Snri^l innnrt 




Total energy intake x 


YES 




BMI 


/ 


Intentions 










WC 


/ 


Se f-efficacy 










BP 


/ 


Outcome 
expectations 








Morgan et al. 
(2011b) POWER 


Body Weight 
(kg) 


/ 


Dietary patterns 




Dietary behaviours - ■/ 
Sweetened beverages 
(Serves). 


YES 




BMI 


/ 


Dietary cognitions. 










WC 


/ 












BP 


/ 










Pritchard et al. 
(1997) 


Body Weight 
(kg) 


/ 






Energy intake (kcal) x 


YES 




Fat Mass 


J 






Percentage dietary fat x 
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Table 5 Dietary evaluation summary of interventions to improve Men's nutritional and weight-loss outcomes - 
Effectiveness table (Continued) 



Tilley et al. 
(1999, 1997) 


Total Fat (% Energy) 


✓ 


YES 




Fibre intake (g/1 OOOkj) 








Fruit & Vegetable intakes 
(Serves) 


j 





Note: y = Significant between group difference identified (See table one) ; x = NO statistically significant change between intervention vs control identified. 



of energy from types of fat or total cholesterol between 
groups [27]. 

The final study by Tilley and colleagues [28] recruited 
5042 participants from 28 male dominant worksites (mean 
age 56.5 +/- 12.2 years) into the Next Step Trial; >90% of 
this cohort were males [28,29]. 

The Next Step Trial was a multi-component, cancer 
control program, which compared a generic 2-year 
face-to-face group program against control groups 
[28,29]. The Next Step Trial followed the constructs of 
Social Cognitive Theory and the transtheoretical model 
of change to deliver dietary information that promoted 
a reduced fat dietary intake and an increased fruit and 
vegetable intake according to the USDA food guide 
pyramid [28,29]. Five nutrition education groups, pro- 
vided during paid working hours, delivered information 
regarding diet quality, behaviour change, goal setting, 
tips on how to obtain family and co-workers support 
and information regarding the importance of cancer 
screening [28,29]. One motivational telephone call was 
delivered to participants, and group attendance records 
were maintained [28,29]. Computer generated persona- 
lised feedback was provided to participants in the form 
of graphs comparing employee's dietary intake against 
the USDA food guide pyramid [28,29]. The interven- 
tion sites were exposed to a range of media including 
posters, leaflets and newsletters on how to reduce diet- 
ary fat and increase fruit and vegetable intake [28,29]. 
There was a significant between-group effect for all 
outcome measures at 12-months (p<0.006), with total 
energy reducing by 1.5%, dietary fibre increasing by 0.5 
g/lOOOKcal and daily fruit and vegetable servings in- 
creasing by 0.13 per day, with a significant effect 
observed for fibre only at 24-months (p =0.002) 
[28,29]. A significant dose-response was observed for 
group attendance rates, with those attending all 5 
group sessions (19%) reducing their total energy from 
dietary fat by 3%, increasing dietary fibre by 1 g/lOOOKcal 
and fruit and vegetable intakes increasing between 0.3 to 
0.7 serves per day [28,29]. 

This study identifies that participation in worksite 
health promotion initiatives where employers enable 
employees paid release time from work to attend educa- 
tion sessions may be an effective strategy to enhance 
intervention effectiveness [28,29]. 



Face-to-face delivery 

Face-to-face methods featured in all nine interventions 
[3,10,22-28]. All studies combined face-to-face delivery 
with at least one of the following additional modes of de- 
livery including internet [3,22-25] or print-based material 
[10,22-24,26-28], telephone contact [3,28] and group- 
based contact [23,27,28]. Participants from six of the stud- 
ies were recruited from worksite environments [10,24-28] 
whilst three studies recruited from the general community 
[3,22,23]. The frequency of face-to-face contact varied 
between one session only [19]; fortnightly [3,22,24-27] and 
monthly [10,28]; with nutrition education sessions led by 
a dietician [3,25-27], male researcher [22-24], or re- 
searcher (sex not defined) [10,28]; with time for dietary 
intervention delivery ranging from 15 minutes to two 
hours [3,10,22-28]. Of the nine studies, four had devel- 
oped the behaviour change intervention based on Social 
Cognitive Theory [10,22,23,28] to guide goal setting and 
self-monitoring behaviours and to guide researcher feed- 
back on participant performance [10,22,23,28]. All face- 
to-face studies included the provision of individualised 
feedback on dietary intake patterns, adherence to targets 
and weight loss goals to participants. Of the nine studies, 
only three reported significant positive between-group 
effects for changes in dietary intake patterns [3,27,28]. 
The comparison groups in these studies were generic low- 
fat dietary intervention [3], no access to information or 
support [27,28]. 

Booth and colleagues [3] studied the impact of pre- 
scribed dietary targets vs. generalised information for 
fruit, vegetable, and dairy consumption in a cohort of 
63 males (mean age 48 years) over a 12-week period [3]. 
Dietician-led face-to-face sessions were conducted fort- 
nightly and supplemented with two phone counselling 
sessions over the study duration [3]. Findings by Booth 
et al. suggested that the setting of quantitative-based 
dietary targets performed better than generic informa- 
tion in improving self- reported dietary behaviours [3]. 

Internet-based delivery 

Three studies reported utilising internet technology; 
three were work-site based programs utilising on-site 
intranet access including email [24,25] and one was a 
community based program [23]. The common internet- 
based features utilised in the abovementioned studies 
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were: interactivity with the user [22-24]; personalised 
feedback based on user entered food data [23-25]; and 
use of transtheoretical behaviour change constructs 
within nutrition messages [22-24]. The Transtheoretical 
model assesses an individual's readiness to act on a new 
healthier behaviour and provides strategies or processes 
of change to guide the individual through the stages of 
change to action and maintenance [30]. 

Leslie et al. conducted a study where a dietician delivered 
generic dietary information via email in combination with 
face-to-face sessions [25]. Although weight loss was signifi- 
cant in both intervention groups compared to the control 
group, adherence with dietary advice was limited [25] . 

Discussion 

This review evaluated recent literature where interventions 
targeted males in community and worksite settings as a 
means to improve nutrition and dietary behaviours. From 
the nine studies included in this review, seven were consid- 
ered effective in achieving satisfactory outcomes [3,10,22- 
24,26-28]. Few male-based dietary intervention studies 
have focussed primarily on weight management [10,22- 
24,26], and to a lesser extent on diet quality changes 
[3,25,27,28]. Many lacked sufficient detail on intervention 
description and few described any behavioural theory 
underpinning the approach used. This makes interpret- 
ation of the effectiveness of different delivery modes diffi- 
cult to determine, with this review suggesting that 
intervention effectiveness was not associated with mode 
of intervention delivery. 

Little information exists for why males are under- 
represented in dietary modification interventions [17], sug- 
gesting that future investigations need to consider the 
barriers preventing males from engaging in dietary modifica- 
tion strategies. This was reinforced by Robertson et al. who 
were unable to determine any effective approaches to en- 
hance the uptake of health services by males [18]. 

This review identified an increasing trend towards re- 
cruitment of male participants within the workplace. Six 
of the nine studies included in this review recruited male 
participants from worksite environments [10,24-28], two 
incorporated an internet-based methodology for deliver- 
ing interventions [24,25]. This may suggest that utilising 
worksites where the internet is readily available to 
employees may be an effective delivery mechanism with 
the potential to be a wide reaching and cost-effective 
option for targeting the male population [18-20,31]. 

An important issue for interventions is getting participants 
to effectively and frequently engage in the provided pro- 
grams. Previous studies have shown that higher use of 
internet-based features combined with telephone interaction 
proved to be effective in changing dietary behaviours 
[19,32]. The features of successful internet-based lifestyle 
change programs remain to be identified, and as noted by 



Neve and colleagues [19], it is not yet possible to attribute 
the effectiveness of internet-based interventions to specific 
intervention components due to heterogeneity of study 
designs. Manzoni et al. supported this view but noted 
greater efficacy of behavioural internet-based programs 
which included tailored feedback on self-monitoring of 
weight, eating and activity over education only internet- 
based interventions [33]. Qualitative feedback received 
through semi-structured interviews from participants of the 
SHED-IT trial strengthen the comments made by Manzoni 
et al. reporting that most respondents found that Calorie 
King was a invaluable component of the SHED-IT pro- 
gram, reported to aid in their understanding of the effects of 
diet and exercise on weight loss due to the instant and visual 
feedback gained online [34]. However, limitations for the use 
of Calorie king existed including time needed to enter 
daily intake, navigation of the website was not intuitive and 
respondents suggesting that the foods contained within Cal- 
orie King did not cater for those who did not dependant 
of fast foods, pre-prepared or standard foods [34]. 

To enhance effectiveness of dietary interventions for 
males, literature suggests that nutrition messages need 
to remain clear, concise and achievable [3,35]. Messages 
are also well received when they are based on the parti- 
cipants' identified needs and presented frequently in an 
engaging and fun manner [3,10,23,28,35]. This result is 
consistent with Morgan et al.'s evaluation of the SHED-IT 
intervention, which highlighted that males were attracted 
to programmes that do not require extensive time com- 
mitment but present key nutrition messages in a thought- 
ful but comical manner [34]. Practical advice, such as 
simple weekly meal plans that are inclusive of "treat" foods 
and beverages recipes, and the engagement of wives or 
partners, has been deemed helpful to overcome the bar- 
riers to healthy eating in males [14,34]. 

Several studies demonstrated the importance of self- 
monitoring (e.g. keeping dietary intake records, tracking/ 
monitoring weight online) to enhance adherence and en- 
courage long-term behaviour change [3,22-25,28]. Self- 
monitoring is strongly associated with program adherence 
and positive long-term behaviour change. Previous studies 
have recognised that more frequent self-monitoring of 
dietary behaviour is positively correlated with weight loss 
independent of delivery mode [36-39]. 

Although excluded from this review due to the lack of 
any control group comparison, Auon et al. provide valu- 
able insight on how collaboration between health care 
service providers and existing community groups/clubs 
can lead to sustainable lifestyle strategies for males [40]. 

Auon et al. [40] delivered a community-based lifestyle 
intervention program recruiting 750 overweight males 
from 23 Rotary Groups. The program was titled the "Waist 
Disposal Challenge" and was delivered by health service 
dieticians and exercise physiologists. These included face- 
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to-face group educational presentations (up to three over 
12 months), a face-to-face BMI monitoring/competition - 
weight and height measured and recorded monthly with 
competition between Rotary clubs and telephone lifestyle 
coaching through four calls to each participant [40]. This 
study found significant decreases in BMI; increased aware- 
ness of lifestyle changes that promote weight loss; and 
increased motivation through friendly club competition, 
suggesting that face-to-face group presentations on nutri- 
tion and physical activity may help males to facilitate life- 
style changes [40]. This perception was also observed by 
Morgan et al.'s findings whereby participants of the SHED- 
IT trial suggested improvements for future trials be to con- 
sider increasing face-to-face contact in the form of small 
groups and meetings [34]. 

Also highlighted was that similar community-based pro- 
jects that utilise existing community groups/clubs in col- 
laboration with health care service providers, potentially 
enable interventions to be self-managed and sustainable 
[40]. The study undertaken by Morgan et al. [24] with male 
shift workers clearly demonstrates that information ses- 
sions, program booklets, group-based financial incentives 
and an online component in the Workplace Power Pro- 
gram was able to achieve reductions in weight and soft 
drink consumption [41]. However, Collins et al. [42] noted 
that whilst males were able to reduce portion size in the 
SHED-IT Program, reductions in alcohol or increases in 
fruit and vegetable intake were not achieved, recommend- 
ing that specific food based guidelines be included in 
future programs for males [41,42]. 

Strengths and limitations 

The strengths of this review are that it draws on evi- 
dence from randomised control trials targeting males 
and systematically assesses the methodological quality of 
studies. However, it is not without limitations. Although 
the majority of the studies in our review reported effect- 
ive interventions, the findings from this review are based 
on a small number of studies of which trials were limited 
by short intervention periods and absence of long-term 
follow-up. Additionally publication bias could be a result 
of the broad search focus that may have resulted in rele- 
vant papers being missed; this is in addition to unpub- 
lished (grey literature) not being sought. 

Conclusion 

The area of male health has been recently ignited on the 
health agenda [1,2] but remains under-developed in ex- 
ploring effective dietary interventions. Although seven of 
the nine reviewed studies were effective in achieving 
weight-loss outcomes and/or change in dietary practices 
in the short-term, uncertainty remains as to the primary 
features of successful dietary interventions for males due 
to limited details provided for nutrition intervention 



protocols, variability in mode of delivery and comparisons 
as well as content of information provided to participants 
between studies. However, the reviewed studies do provide 
valuable insight to potential recruitment and intervention 
strategies for this hard to reach male population, favouring 
worksite recruitment practices where employer engage- 
ment and intervention support is obtained. 

To enable evaluation of intervention effectiveness be- 
tween studies it is recommended that larger scale effective- 
ness studies that report nutrition intervention protocols 
and content of information provided in males (or gender 
stratified) are needed. 

Although outside the scope of this review, studies ex- 
ploring the cost-effectiveness of worksite vs community 
interventions targeting eating behaviour and energy bal- 
ance would be valuable to explore. 
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